A non-reference based method to determine internal conversion coefficients using the SAGE spectrometer is carried out for transitions in the nuclei 154 Sm, 152 Sm and 166 Yb. The Normalised-Peak-to-Gamma method is in general an efficient tool to extract internal conversion coefficients. However, in many cases the required well-known reference transitions are not available. The data analysis steps required to determine absolute internal conversion coefficients with the SAGE spectrometer are presented. In addition, several background suppression methods are introduced and an example of how ancillary detectors can be used to select specific reaction products is given. The results obtained for ground-state band E2 transitions show that the absolute internal conversion coefficients can be extracted using the methods described with a reasonable accuracy. In some cases of less intense transitions only an upper limit for the internal conversion coefficient could be given.
Determination of absolute internal conversion coefficients using the SAGE spectrometer reduce background generated by scattering between segments is discussed later 27 in the paper. In addition, the fact that the radius of the helical path followed by 28 the electrons is energy dependent provides an opportunity to perform further 29 background filtering. An algorithm exploiting these properties is also presented. In order to reduce the total counting rate, it is usual that Sn (0.1 mm)
57
and Cu (0.5 mm) absorbers are placed between the target and the germanium 58 detectors of JUROGAMII. In S06 experiment, the absorbers were removed in 59 electron efficiency curves the data are fitted with a function of the form
where a i and E 0 are fitted coefficients and E is the energy of the γ-ray or internal 3. Data analysis procedures Note that summing events that first scatter between segments and then escape 102 the detector would yield a continuous tail below the full energy peak and cannot be the main process generating the secondary peak. Tests conducted during the 104 commissioning phase showed that the detector does not suffer from cross talk 105 between signal strip wires or electronics that could explain the secondary peak.
106
High energy, "punch through" events that effect the common ground behind the 107 silicon detector can be also ruled out as a source of the secondary peak as the Data is smoothed to allow better differentiation between the cases.
Filtering with detection radius

132
As mentioned in the introduction, the operational principle and the design of the maximum allowed radius for electrons of a certain energy can be deduced.
138
The source data was used to determine the maximum radius as a function of = m e c γ 2 − 1 eB
where m e is the electron mass, v is the velocity of the electron, c is the speed of is shown in figure 9 . The fit function used to describe the electron distribution 152 over the radius of the Si-detector has the form
where a, b, c, d and r 0 are fitted parameters and r is the radius in mm. To avoid background is not directly filtered because it is generated in the correct position.
165
The measured maximum radius behaviour determined using the various electron 
Definition of coincidence time gates
179
In order to extract accurate absolute internal conversion coefficients, the 180 time gates for γ-γ and γ-e − coincidences must be carefully selected. In the 181 present work, the γ-γ and γ-e − time differences were found to be energy de- a high limit of 100ns and a low limit of -60ns (points are circled in figure 13 ).
192
Due to the experimental timing logic the low limit is related to de-excitation The fits presented in figures 13 and 14 have a general form of
where E is the energy in keV and A1, B1, C1 are the fitted parameters. 
Results
200
Extraction of internal conversion coefficients
201
In this work the internal conversion coefficient α exp is determined from
where N e is the number of detected electrons, N γ is the number of detected electron events in the silicon detector the overall result is much more agreeable.
216
A more detailed plot of the final result is shown in figure 16 . As can be seen in for measurements of conversion electrons in an energy range of 100 to 500 keV 231 would be 0.3-0.7 mg/cm 2 . This is significantly less than the 1.5 mg/cm 2 target 232 used in this case and negative effects on the spectrum quality can be expected.
233
The relative effect of the target on electron transmission is shown figure 17. If 
Observation of high-energy events in the silicon detector
259
As can be seen in figure 18 , the electron spectrum measured from the In the ST1 test experiment, the gain in amplification of the outer seg- 
